However, after cataract removal, the incision needed to be enlarged for implantation of a polymethyl methacrylate (PMMA) acrylic intraocular lens (IOL). Ovoid PMMA IOLs (see Figure 1 ) were introduced to reduce the magnitude of incision enlargement but patients experienced more unwanted streaks and flashes after surgery 2 (a condition now classified as positive pseudophakic dysphotopsia).
and complete optic edge overlap by the anterior capsule after capsulorhexis is critical to the prevention of PCO. However, they have been somewhat controversial in regard to the relative importance of almost every IOL design feature including the uveal and capsular biocompatibility of optic materials, optic surface treatments and optic edge design. The AcrySof ® IOL single-piece monofocal platform is distinguished by the unique chemical and optic surface properties of its acrylic plastic and the square optic edge and haptic architecture, all of which combine to provide correspondingly unique biocompatibility characteristics and extraordinary vision performance for our patients.
Chemistry of the AcrySof ® Intraocular Lens
The proprietary chemistry of the AcrySof ® IOL provides the major ingredients for its overall physical behavior, optical performance, and surface interactions within its biologic environment.
Physical Behavior
In surgery, the plastic is slow to fold and unfold, making controlled insertion into the current MONARCH ® D-cartridge (see Figure 4) and exit from the cartridge into the capsular bag safe and uncomplicated (see Figure 5) . By definition of their commercial availability, all of the models in the AcrySof ® family have met US Food and Drug Administration (FDA) requirements for structural and chemical stability. There is enough rigidity and bulk to the high refractive index optic that physical deformities, such as z-syndrome, have never been observed. The haptics and optic-haptic junction are extremely tough and rarely become disturbed.
However, because of the size of the haptics, the single-piece lens should not be placed within the ciliary sulcus. 16 The 3D bulk and square haptic edges of the 0.4mm-tall haptics, the persistent memory of the material and very low resistance to compression provide predictable immediate and long-term optic positioning within the capsular bag (see Figure 6 ). 17 These characteristics are especially important in situations where anterior radial capsular tears may exist (see Figure 7 ).
Optical Performance
By definition, all of the various AcrySof ® IOL versions have met all FDA requirements for optical performance. The acrylic plastic is hydrophobic with less than 1% water content, which allows it to have a thin profile and
Achieving Best Visual Outcomes with a Monofocal Intraocular Lens 31 Ursell et al., 1998. 11 Courtesy of Alcon Surgical. violet and blue light from passing through to the retina. These IOLs appear yellow in color because of the blue light that has been filtered and have been termed yellow-tinted, blue-light filtering, and light-normalizing (see Figure 8 ). 72 The trade name for Alcon IOLs with the feature is 'AcrySof ® IOL Natural', aptly given because it simulates the normal amount of light transmitted by a young adult phakic patient (see Figure 8 ).
The commercial market effects of the proprietary spectrumnormalizing chemistry in a foldable IOL introduced by Alcon in 2003 led to scientific controversy. All of the studies that have been performed have incorporated basic scientific assumptions in their hypotheses, and most of the controversy over the study results has had to do with the validity of those assumptions themselves. [73] [74] [75] One area of debate is the effect of the AcrySof ® IOL Natural models on scotopic vision. Varying estimates of the reduction of scotopic vision exist. One study suggests that a serious loss (25.5% reduction) of scotopic vision function can occur when using the Natural IOL. 76 However, when those computations were undertaken with different assumptions a corrected result showed a net increase of 52% in scotopic spectral sensitivity relative to a young phakic person. 77 It has also been concluded that the expected reduction in scotopic sensitivity of 0.07 log units is visually insignificant in relation to the 4.0 log unit range of scotopic sensitivity and that it translates to contrast sensitivity reduction of 0.01 log units, which is a difference too small to reliably detect. 78 Scotopic contrast sensitivity with and without glare has been reported to be the same with blue light-filtering IOLs and with UV-only 
Biocompatibility
The unique hydrophobic chemistry of the surface of the AcrySof ® IOL, which provides uveal and capsular biocompatibility properties that are different from other IOLs, 15 has been reviewed extensively. 4 This biocompatibility is evidenced by reduced anterior chamber inflammation, unique epithelial cell proliferation and resolution central to the capsulorhexis border, 96 decreased anterior capsule 
Despite that, a single-piece toric intraocular lens (IOL) was easily injected into the capsular bag remnant i.e. the haptics and optic are under the anterior capsule flaps even though the tear is over the optic-haptic junction. Courtesy of JA Davison.

With current formulation, which is the same for all diopter (D) powers (and thus optic thicknesses), the range is approximately four to 53 years of age depending on the intraocular lens (IOL) power 10-30 D. Courtesy of Alcon Surgical. nm = nanometers.
U S O P H T H A L M I C R E V I E
Frosted Square Edge Optic Design
The incidence and severity of negative pseudophakic dysphotopsia,
i.e. the perception of a temporal dark shadow, has been reduced with a reduction in the height of the square optic edge from an initial However, this does not appear to be the case since an increase the Nd:YAG rate compared with the three-piece designs has been observed. 14 What appears to be even more important is the complete encapsulation of the optic by the capsular bag, accomplished by a capsulorhexis that is 0.5mm smaller in diameter than the optic (see Figure 9 ).
Optic Convexity
The AcrySof ® IOL optic is asymmetrically bi-convex. The early 
Aspheric Surface
In 2005, an aspheric surface was introduced to the AcrySof ® IOL in order to improve the quality of subjective vision by reducing unbalanced positive corneal asphericity in the pseudophakic state. The purpose of the aspheric IOL is to lower the total optical higher-order Spherical aberration is induced in an optical system when peripheral rays have a different focus compared with central rays (see Figure  10 ). The major contributors to ocular SA are the cornea and the lens.
The SA of the cornea is positive, which means that when central rays are focused by the cornea onto the retinal photoreceptors, peripheral rays are focused in front of them. Several large studies [97] [98] [99] have determined that the average SA induced by the cornea for a 6mm
aperture is approximately +0.27μm, a value that remains relatively unchanged with age. 98 However, the effects of age can increase positive asphericity to even higher values.
Fortunately, the magnitude of corneal SA error is progressively lower for smaller pupil diameters. Approximate magnitudes of corneal SA at decreasing aperture diameters are +0.13μm at 5mm, +0.051μm at 4mm and +0.016μm at 3mm. 100 Therefore, the effect of this aberration is sensed most acutely under mesopic or scotopic conditions when pupils are dilated, and is negligible in small pupils.
In young people the crystalline lens counteracts most but not all of produced by the small residual SA has been shown to provide a slightly increased best-corrected acuity, depth of field, and some degree of multifocality, allowing patients to potentially better tolerate residual ametropia and experience better uncorrected near vision and, potentially, intermediate vision. [101] [102] [103] [104] [105] [106] Contrast sensitivity measurements, more than visual acuity, have been shown to predict functional vision and visual performance for a range of object scales. Aspheric IOLs may slightly improve photopic contrast sensitivity, especially at lower spatial frequencies. [107] [108] [109] [110] [111] [112] [113] [114] [115] However, photopic contrast sensitivity measurements are usually made at a luminance of 85cd/m 2 with a resultant average pupil diameter of approximately 3mm 110, 113, [116] [117] [118] [119] [120] and, at this level, aspheric IOLs have not been shown to significantly reduce ocular HOAs. Mesopic contrast sensitivity measurements are usually performed at a median luminance of 3-6cd/m 2 where the average pupil diameter of elderly pseudophakic patients would be about 4mm. 108, 110, 113, 116, 118, [120] [121] [122] [123] At this larger pupil diameter there is more of a potential benefit available by correcting SA. Contrast sensitivity improved significantly under these conditions, with a large majority of studies [108] [109] [110] [111] [112] [113] [114] [115] 120, 121, [124] [125] [126] [127] [128] [129] showing a benefit for aspheric IOL performance over spherical counterparts.
In summary, the chemical features of the single-piece AcrySof ® IOL, including light-normalizing technology, along with its surface and edge characteristics and haptic-capsular bag residential characteristics, combine to provide unique advantages for the majority of patients undergoing lens replacement surgery. n
